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DIETARY NON-ESSENTIAL AMINO ACID TYROSINE REGULATES THE BODY 
WEIGHT OF ANIMALS THROUGH REGULATING THE ANIMAL APPETITE OR 

FOOD INTAKE 

BACKGROUND OF THE INVENTION 

[0001] It is reported that over half of the human adult population in the United States are 
overweight or obese (Pi-Sunyer, F. X. NHLBI Obesity Education Initiative Expert Panel on the 
identification, evaluation, and treatment of overweight and obesity in adults - The evidence 
report. Obese. Res., 1998; 6:51S-209S; Must A., Spadano, J., Coakley, E.H., et al. 3 The disease 
burden associated with overweight and obesity. JAMA 1999; 282:1523-9). The prevalence of 
obesity in adults in the United States has almost doubled between 1960 and 1994 (Flegal, K., 
Carrol, M., Kuczmarski, R., Johnson, C. Overweight and obesity in the United States: prevalence 
and trends, 1960-1994. Int. J. Obes. 1998; 22:39-47). 

[0002] In a survey of domestic cats presented to veterinarians, 25% of the cats are overweight 
or obese (Scarlett, J.M., Donoghue, S., Saidla, J., Wills, Overweight cats: prevalence and risk 
factors, J. Int J Obes Relat Metab Disord. 1994, 8 Suppl l:S22-8). A similar percentage of obese 
dogs was reported in the United Kingdom (Edney, A.T.B., Smith, P. M., Study of obesity in dogs 
visiting veterinary practices in the United Kingdom. Vet Rec. 1986; 1 18:391-396). Obesity 
contributes to many chronic diseases, such as hypertension, cardiovascular diseases, and diabetes 
mellitus, in humans as well as companion animals. 

[0003] Tyrosine is a non-essential amino acid for domestic cats as it can be produced by cats 
through phenylalanine hydroxylation. AAFCO Cat Food Nutrient Profiles for Adult 
Maintenance for phenylalanine is 0.42% dry matter basis (DM) and for phenylalanine and 
tyrosine is 0.88% (DM) (Official Publication 2003, Association of American Feed Control 
Officials, Inc.). AAFCO recommendations are based on studies in growing kittens for maximum 
growth. Recent studies found that the AAFCO recommendation for tyrosine and phenylalanine 
does not support maximum hair color production in growing kittens (Yu, S., Rogers, QR, 
Morris, J. G. Effect of low levels of dietary tyrosine on the hair color of cats. J. Small Anim. 
Prac. 2001, 42:176-180 and Anderson, PJB et. al. Cats require more dietary phenylalanine or 
tyrosine for melanin deposition in hair than for maximal growth. J. Nutr. 2002, 132:2037-2042). 
The minimal dietary phenylalanine and tyrosine concentration for hair color deposition was 
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recommended to be 1.8% in growing kittens. It was also reported that hyperactivity and ataxia 
were noted in kittens fed a diet with a combination of tyrosine and phenylalanine less than 1 .6% 
(Anderson, PJB et. al. Cats require more dietary phenylalanine or tyrosine for melanin deposition 
in hair than for maximal growth. J. Nutr. 2002, 132:2037-2042). At the present, the minimal 
requirement of phenylalanine and tyrosine for grown or adult cats has not been experimentally 
determined. It is known that many nutrient requirements differ between a growing animal and a 
grown or mature animal. 

[0004] Tyrosine injection improves appetite, cognition, and exercise tolerance in activity 
anorexia in mice (Avraham, Y., et al. (2001) Tyrosine Improves Appetite, Cognition, And 
Exercise Tolerance In Activity Anorexia. Med. Sci. Sports Exerc, 33:2104-21 10). 

SUMMARY OF THE INVENTION 

[0005] We found that changing tyrosine concentration in animal foods, preferably pet foods 
using the inventive formulation process induces body weight loss in animals through reducing 
food intake or increasing satiety. This invention allows the appropriate concentration of tyrosine 
without the previously reported negative effects. 

[0006] An animal as described in this application can be any mammal or bird. The animals 
can be but are not limited to humans, house pets, farm animals and birds The birds include but 
are not limited to domestic birds, canaries, parrots, or commercial birds, such as but not limited 
to chickens, ducks, turkeys, etc. The pets include but are not limited to canine, feline, and 
rodents. The farm animals include but are not limited to horses, hogs, cows, sheep, goats etc. 
The rodents include but are not limited to hamsters, mice, rats, guinea pigs, gerbils, rabbits, 
hedge hogs, ferrets, chinchillas etc. 

[0007] We have found that reducing the tyrosine content in food will cause a reduction in 
body weight, while increasing the tyrosine level in food will cause the body weight to remain 
constant or increase depending upon the amount of the increase of tyrosine. 
[0008] An object of the invention is to develop a weight management system which comprises 
administering tyrosine in the desired amount to change and maintain the body weight of an 
animal. If the animal is overweight, the animal would be fed a low level tyrosine food 
composition. If the animal is underweight, the animal would be fed a high level tyrosine food 
composition. 
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[0009] Accordingly, the present invention provides an animal food product useful in 
controlling daily tyrosine or tyrosine and/or phenylalanine intake to control food intake and 
energy intake and to control the body weight. It includes, but is not limited to, food, treats, 
supplements and their combination, which affects voluntary food intake and body weight in 
animals. 

[00010] Another object of the invention is an animal supplement, animal snack or animal treat 

which comprises tyrosine in an amount less than 0.4% by weight DM . 

[00011] A further object is an edible composition for reducing the body weight of an animal 

which comprises tyrosine in an amount up to about 0.4 % by weight on a DM. 

[00012] The invention is also drawn to a composition which comprises on a dry matter basis 

(a) from about 0.01 % to less than about 0.4% by weight of tyrosine, 

(b) from about 0.1% up to the toxic level of phenylalanine, 

(c) from about 7% to about 70% by weight of protein, 

(d) from about 1% to about 60% by weight of fat, 

(e) from 0 to 90% by weight of carbohydrate, 

(f) from 0 to about 40% by weight of dietary fiber, and 

(g) from 0 to about 15% by weight of nutritional balancing agents. 

[00013] The invention is drawn to an animal food which comprises, on DM that is used in a 
weight management system which comprises: 

(a) from about 0.01% by weight to just below the toxic level tyrosine, 

(b) from about 0.1% by weight to just below the toxic level of phenylalanine 

(c) from about 7% to about 70% by weight of protein, 

(d) from about 1% to about 60% by weight of fat, 

(e) from 0 to 90% by weight of carbohydrate, 

(f) from 0 to about 40% by weight of dietary fiber, and 

(g) from 0 to about 15% by weight of nutritional balancing agents. 

BRIEF DESCRIPTION OF THE FIGURES 

[00014] Figure 1 illustrates the body weight change of felines according to study 2. 
[00015] Figure 2 illustrates the food intake change of felines according to study 2. 
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[00016] Figure 3 illustrates the body weight change of felines according to study 3. 
[00017] Figure 4 illustrates the food intake change of felines according to study 3. 
DETAILED DESCRIPTION OF THE INVENTION 

[00018] We have demonstrated that an animal's body weight can be controlled and regulated by 
changing dietary tyrosine concentration, a non-essential amino acid. We believe the mechanism 
of action to be within reward areas of the central nervous system (CNS), and since these CNS 
areas are similar among many species, we believe that this technology will also be effective in 
the canine species and other mammals. In addition, since phenylalanine is an essential amino 
acid and is oxidized to tyrosine in its metabolic pathway, modification of the dietary 
phenylalanine level can also lead to the same effect on the body weight as modification of 
dietary tyrosine concentration. 

[00019] The foods in this invention have changes in the tyrosine concentration through 
formulation of ingredients selected for their specific tyrosine concentration. Examples of 
selected low tyrosine ingredients are gelatin, lungs, whey and grains. To increase tyrosine 
concentration, selected ingredients such as muscle proteins, casein or tyrosine per se can be used. 
[00020] Tyrosine is administered as in a food, a treat, a supplement or their combination. To 
reduce food intake and body weight, tyrosine in a low level is preferably in an amount from 
about 0.01 to less than about 0.4%by weight and more preferably from about 0.08 to about 0.38 
% by weight and most preferably from about 0.2 to about 0.36% by weight on dry matter basis. 
[00021] The food can be dry or wet. The minimum requirements for a nutritionally adequate 
food composition are: 



Nutrient Content % 



Nutrient 



(Dry Matter Basis) 



Carbohydrate (nitrogen free extract) 



0 to about 90%, preferably 10 to 50% by weight, 
about 7 to about 70%, preferably 30 to 50% by 
weight, 



Protein 



Fat 



about 1 to about 60%, preferably 20 to 50% by 
weight, 
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Total dietary fiber 0 to about 40%, preferably 5 to 25% by weight, 

Nutritional balancing agents 0 to about 15%, 0.1 to 4% by weight 

such as vitamins and minerals. 

All the percentages used in this application are by weight on a dry matter basis unless otherwise 

specified. 

[00022] The only ingredients required for a food are protein, fat, tyrosine, and phenylalanine. 
Some animals additionally require carbohydrates and fibers. The preferred compositions will 
vary according to the animal as discussed below. 

[00023] The nutritional balancing agents include vitamins and minerals. The nutritional 
balancing agents should be included in amounts required to avoid deficiency. The National 
Research Council (NRC) gives the recommendations for farm animals in Nutrient Requirements 
of Swine: 10th Revised Edition, 1998, Nutrient Requirements of Poultry, Ninth Revised Edition, 
1994, Nutrient Requirements of Horses, Fifth Revised Edition, 1989, and so on for other species, 
National Academy Press, 2101 Constitution Avenue, NW, Washington, DC 20418. AAFCO 
gives the recommendation for dogs and cats (American Feed Control Officials, Inc., Official 
publication 2003, page 138-140). Generally the nutritional balancing agents are present in an 
amount from 0 to about 15% and preferably about 0.1 to about 4%, on a dry matter basis. 
[00024] A treat or an animal snack is usually defined as a product that is given to an animal 
that entices them to eat usually during a non-meal time. For example, a bone would be 
considered a treat for a canine. Nutritional treats have the same requirements as a food. Non- 
nutritional treats are any compositions that are non-toxic. The only required ingredient for a treat 
or animal snack is the tyrosine in an amount of at least 0.01% by weight on a dry matter basis. 
[00025] A supplement as defined in American Feed Control Officials, Inc. Official Publication 
2003 at page 220, is a feed used with another to improve the nutritive balance or performance of 
the total and intended to be: 

(1) Fed undiluted as a supplement to other feeds; or, 

(2) Offered free choice with other parts of the ration separately available; or 

(3) Further diluted and mixed to produce a complete feed. The only required ingredient 
for a supplement is the tyrosine in an amount of at least 0.01% by weight on a dry 
matter basis. 
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[00026] For the new food composition containing a low level of tyrosine, the tyrosine is present 
on a dry matter basis by weight in an amount from about 0.01 % up to about 0.4 %, more 
preferably from about 0.08 to about 0.38 and more preferably from about 0.2 to about 0.36%, 
based on the content % on a dry matter basis. Phenylalanine is an essential amino acid for cats 
and other animals. Therefore, a minimal amount of phenylalanine required by the animal at its 
particular life stage is necessary in the diet. Preferably the phenylalanine is present in an amount 
from 0.1% by weight up to just below the toxic level of the phenylalanine, and preferably from 
about 0.2 % up to .10 % weight, more preferably from about 0.42 to about 3% by weight, and 
most preferably from about 0.5% to about 0.9 % by weight, based on the content % on a dry 
matter basis. 

[00027] For the maintenance composition to maintain energy balance of a cat with optimal 
body weight, the tyrosine is present on a dry basis in the food from an amount of about 0.4 to 
about 1.2%by weight and preferably from about 0.45% to about 1.0% by weight. The food 
composition would be essentially the same as the low tyrosine composition except for the 
tyrosine level. Added tyrosine can replace any non-essential nutrients such as glycine and fiber. 
In example 1 glycine is replaced by the additional tyrosine. 

[00028] For the high tyrosine food composition used for animals underweight, the tyrosine is 
present on a dry basis in the food from an amount of at least about 1.2% by weight, preferably 
about 1 .2%by weight to just below the toxic level of tyrosine, more preferably from about 1 .2% 
by weight to about 8% and even more preferably from about 1.5% by weight to about 3.5% by 
weight and most preferably from about 1.9% by weight to about 3% by weight. The food 
composition would be essentially the same as the low tyrosine composition except for the 
tyrosine level. Added tyrosine can replace any non-essential nutrients such as glycine and fiber. 
In example 1 glycine is replaced by the additional tyrosine. 

[00029] The animal food compositions of the present invention may contain ingredients such as 
meat, meat by-products, other animal protein sources and grains as the food source. By meat, it 
means the flesh of cattle, swine, sheep, goat, and other mammals as well as poultry and fish. 
Meat by-products include, but are not limited to lungs, kidneys, brain, livers, and stomachs and 
intestines freed of their contents. Additionally, meat, meat by-products, and other animal and / or 
plant protein source mixtures are suitable for use in the animal food of this invention. The 
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nutrient ingredients may also include amounts of cereal grains such as wheat, corn, barley, rice, 
and vegetable fiber sources such as cellulose, beet pulp, peanut hulls or soy fiber. 
[00030] The animal food product according to the invention can contain one of food additives 
providing functionality beneficial to weight management. Examples include non-fermentable 
fiber, carnitine, chromium, picolinate and the like. 

[00031] The animal food product of the present invention may further contain additives 
commonly known in the art in an amount which does not impair the purpose and effect provided 
by the invention. Examples of such additives are substances with a stabilizing effect and 
processing aids. 

[00032] Substances with a stabilizing effect may be added to increase the shelf life of the 
product of the invention by supplementing or reinforcing the effect of the physical methods used 
for increasing the shelf life according to the invention. Examples of substances with a stabilizing 
effect optionally contained in the animal food product of the invention are preservatives, 
antioxidants, synergists and sequestrants, packaging gases, stabilizers, emulsifiers, thickeners, 
gelling agents, and humectants. Examples for the emulsifiers and/or thickening agents are 
gelatin, cellulose ethers, starch, starch esters, and modified starches. 

[00033] In preparing the animal food product of the present invention with the low tyrosine 
content, the nutrient composition is adjusted so that the concentration of tyrosine is present in the 
animal food product of the present invention at a concentration of about 0.01 % up to less than 
0.4%, preferably from about 0.08 to about 0.38% and more preferably from 0.2 to 0.36% based 
on the content % on a dry matter basis. 

[00034] The animal food products of the present invention can be prepared in the canned or wet . 
form using conventional pet food processes. One embodiment begins by mixing ground animal 
and poultry proteinaceous tissues with the remaining ingredients which can include fish oils, 
cereal grains and other nutritionally balancing ingredients and special purpose additives such as 
vitamin and mineral mixtures, inorganic salts, cellulose and beet pulp bulking agents and the 
like. Water sufficient for processing is also added. A vessel suitable for heating while blending 
the components is used. 

[00035] Heating of the ingredient mix may be effected in any suitable manner as, for example, 
by direct steam injection or by using a vessel fitted with a heat exchanger. Following the 
addition of the last ingredient, the mixture is heated to a temperature typically used in the art. 
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When heated to the appropriate temperature, the heated mixture is then filled into cans. A lid is 
applied and the container is hermetically sealed. Next, the sealed can is placed into conventional 
equipment designed to sterilize the contents. 

[00036] The animal food products of the present invention can be prepared in a dry form using 
conventional pet food processes. Dry ingredients, including animal and or plant protein sources, 
grains, and other dry ingredients are ground and mixed together. Moist or liquid ingredients, 
including fats, oils, and animal protein sources, and water are added to and mixed with the dry 
mix prior to processing into a kibble or similar dry piece. Most commonly, kibble is formed 
using the extrusion process where the mixture of dry and wet ingredients is subjected to 
mechanical work at a high pressure and temperature and forced through small openings and cut 
off into kibbles by a rotating knife. The kibbles are then dried and may receive one or more 
topical coatings which may include flavors, fats, oils, powders, and the like. 
[00037] Kibbles can also be made from the dough using a baking process, rather than extrusion, 
where the dough is placed into some sort of mold prior to dry heat processing. 
[00038] Animal treats of the present invention can be prepared by extrusion or baking similar to 
dry food as is common for commercial pet food. Other processes may also be used to either coat 
tyrosine on the exterior of existing treat forms, or inject it inside a treat. 

[00039] The overweight animal is preferably fed the low tyrosine composition for a period until 
the overweight animal reaches the desired weight. The period is preferably at least 4 weeks, 
more preferably at least 6 weeks, and most preferably at least 8 weeks. Again, this period 
depends on the animars original weight and the desired optimal weight trying to be achieved. 
[00040] The underweight animal is preferably fed the high tyrosine composition for a period 
until the underweight animal reaches the desired weight. The period is preferably at least 4 
weeks, more preferably at least 6 weeks, and most preferably at least 8 weeks. Again, this period 
depends on the animal's original weight and the desired optimal weight trying to be achieved. In 
addition, the high tyrosine composition can be fed after the overweight animal has lost a 
substantial amount of weight as illustrated in Table 1. 

[00041] Once the animal has achieved the desired weight, the animal can be fed the 
maintenance composition. The maintenance composition can be used for the remainder of the 
animal's life. 
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[00042] For the purposes of a complete understanding of the present invention it should be 
recognized that the term animal food composition is generally intended to apply to commercially 
sold and nutritionally complete and balanced animal food which provides the sole food intake for 
the animal 

[00043] The following examples and studies are intended to describe specific but non-limiting 
embodiments of the present invention. 

[00044] STUDY 1 : Six adult cats (over 1 year of age) were fed ad libitum a canned cat food 
that was nutritionally complete and balanced for maintenance according to AAFCO's 
recommendation. The food was made by the following procedure: 

1 . Mix all the dry ingredients well. 

2. Add the meat ingredients to the mixer while mixing. 

3. Add the mixed dry ingredients to the mixer while mixing. 

4. Add water to the mixer while mixing. 

5. Mix the whole batch well, break any lumps formed before heating. 

6. Cook the mixture to 1 80° F. 

7. Fill cans with cooked mixture 

8. Seam and cook the cans in a retort using typical retorting conditions for a 
canned cat food. 



Ingredient 


% of ration 


Dry Grain Mix 


25.438 


Meat Mix 


18.238 


Glycine 


0.700 


Vitamin Premix 


0.250 


Mineral Premix 


0.050 


Taurine 


0.100 


Water 


55.224 


TOTALS 


100.000 



[00045] This canned food contained 0.08% tyrosine on an as fed basis (AS) or 0.3% tyrosine as 
dry matter basis (DM). The cats were fed this ration before they were given the same diet 
supplemented with tyrosine to 0.5% (AS, 1.93% DM) at the expense of glycine for 3 weeks. 
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Afterwards, cats were provided with a commercial dry maintenance cat food (tyrosine: 0.93% 
AS) for 6 weeks. 

[00046] Results : When on this diet, cats lost on average 0.95 kg body weight during a 10 week 
period, from 4.9 kg to 3.95 kg (Table 1). The average body weight was maintained at about 3.9 
kg for three weeks when cats were given the same diet supplemented with tyrosine to 0.5% as 
fed basis (Table 1) even though cats were fed ad libitum. The average body weight increased 
continuously for six weeks after cats were fed the commercial dry cat food, clearly suggesting 
that more metobilized energy (ME) than needed to maintain the body weight was provided. 
When the cats were fed the same ration supplemented with tyrosine to 0.5% as fed basis (or 
1 .93% as dry matter basis) at the expense of glycine, cats stopped losing body weight and the 
body weight was maintained during the period of three-week feeding of the supplemented ration. 
Tyrosine supplemented ration significantly increased food and energy intake when compared 
with the canned ration without tyrosine supplement (Table 1). No other abnormality was 
observed during 19 weeks of the study period according to clinical observation and blood 
chemistry measurements. These results demonstrate that dietary tyrosine concentration can 
regulate body weight of cats through regulating appetite or food or energy intake. 
[00047] Corresponding to dietary tyrosine and phenylalanine concentrations and food intake, 
the intake of both amino acids was low when low tyrosine ration was fed (Table 1). 
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[00048] Table 1 : Body weight, Food intake and nutrient intake 







Body 
Weight 


Food 


DM 


ME 


Tyrosine 


Phenylalanine 


Tyrosine+ 
Phenylalanine 


Week 


Diet 


kg 


g/d 


g/d 


Kcal/d 


g/d 


g/kg 
BW 


g/d 


g/kg 
BW 


g/d 


g/kg BW 


1 


Low Tyr 


4.9 


145.9 


36.7 


139.2 


0.12 


0.02 


0.32 


0.07 


0.44 


0.09 


2 


Low Tyr 


4.8 


137.1 


34.5 


130.7 


0.11 


0.02 


0.30 


0.06 


0.41 


0.09 


3 


Low Tyr 


4.6 


131.1 


33.0 


125.0 


0.10 


0.02 


0.29 


0.06 


0.39 


0.09 


4 


Low Tyr 


4.5 


143.5 


36.1 


136.9 


0.11 


0.03 


0.32 


0.07 


0.43 


0.10 


5 


Low Tyr 


4.5 


156.2 


39.3 


149.0 


0.12 


0.03 


0.34 


0.08 


0.47 


0.11 


6 


Low Tyr 


4.4 


135.9 


34.2 


129.6 


0.11 


0.03 


0.30 


0.07 


0.41 


0.09 


7 


Low Tyr 


4.3 


125.5 


! 31.6 


119.7 


0.10 


0.02 


0.28 


0.07 


0.38 


0.09 


8 


Low Tyr 


4.2 


137.8 


34.7 


131.5 


0.11 


0.03 


0.30 


0.07 


0.41 


0.10 


9 


Low Tyr 


4.1 


157.3 


39.6 


150.0 


0.13 


0.03 


0.35 


0.08 


0.47 


0.12 


10 


Low Tyr 


4.1 


143.8 


36.2 


137.2 


0.12 


0.03 


0.32 


0.08 


0.43 


0.11 


11 


High Tyr 


4.0 


169.5 


43.8 


164.9 


0.86 


0.22 


0.39 


0.10 


1.25 


0.32 


12 


High Tyr 


3.9 


167.0 


43.2 


162.4 


0.85 


0.22 


0.38 


0.10 


1.24 


0.31 


13 


High Tyr 


3.9 


176.2 


45.6 


171.4 


0.90 


0.23 


0.41 


0.10 


1.30 


0.33 


14 


Dry Maint. 


4.1 


71.3 


65.2 


291.6 


0.66 


0.17 


1.02 


0.26 


1.68 


0.43 


15 


Dry Maint. 


4.2 


63.7 


58.4 


260.8 


0.59 


0.14 


0.91 


0.22 


1.50 


0.36 


16 


Dry Maint. 


4.3 


63.5 


58.1 


259.8 


0.59 


0.14 


0.91 


0.22 


1.50 


0.36 


17 


Dry Maint. 


4.3 


68.6 


62.8 


280.7 


0.64 


0.15 


0.98 


0.23 


1.62 


0.3"8 


18 


Dry Maint. 


4.4 


72.4 


66.2 


296.1 


0.67 


0.16 


1.03 


0.24 


1.71 


0.40 


19 


Dry Maint. 


4.5 


71.3 


65.3 


291.7 


0.66 


0.15 


1.02 


0.23 


1.68 


0.38 


Paired t-test, p values 


Wk 1 vs wk 10 




<0.01 


0.935 


0.935 


0.935 


0.935 


0.377 


0.935 


0.377 


0.935 


0.377 


Wk 10 vs wk 11 




0.480 


0.014 


0.007 


0.009 


<0.01 


<0.01 


0.005 


0.004 


<0.01 


<0.01 


Wk 10 vs wk 13 




0.621 


0.015 


0.009 


0.011 


<0.01 


<0.01 


0.007 


0.006 


<0.01 


<0.01 


Wk 11 vs wk 13 




0.054 


0.325 


0.325 


0.325 


0.325 


0.221 


0.325 


0.221 


0.325 


6.221 


Wk 10 vs wk 14 








<0.01 


O.01 


<0.01 


O.01 


<0.01 


<0.01 


O.01 


O.01 


Wkl3vs wk 14 








0.003 


<0.01 


0.023 


0.008 


<0.01 


<0.01 


0.016 


0.021 


Wk 14 vs wk 19 








0.992 


0.992 


0.992 


0.012 


0.992 


0.012 


0.992 


0.012 



[00049] Low dietary tyrosine was also reflected in the serum tyrosine concentration (Table 2). 



Table 2. Serum tyrosine and phenylalanine concentration (|imol/ml) in cats 



Weeks 


Tyrosine 


Phenylalanine 


0 


0.050 


0.069 


5 


0.024 


0.060 


13 


0.056 


0.057 


Pared t-test p values 


wk 0 vs. 5 


0.001 


0.016 


wk 0 vs. 13 


0.501 


0.149 


wk 5 vs. 13 


0.005 


0.678 
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[00050] Serum tyrosine concentration was significantly lower after cats were fed the low 
tyrosine ration for 5 weeks. There was no significant difference in serum phenylalanine 
concentration between week 5 and week 13. . 

[00051] The body weight loss in cats fed the low tyrosine ration was due to insufficient ME 
intake although they were fed ad libitum. Weekly average ME intake was about 130 kcal/day 
(Table 1), which is below the requirement calculated from the formula: Daily Energy 
Requirement (kcal/day) = 70 x Body Weight (kg) 0 75 x 1.2. Based on the formulation, the daily 
energy requirement for a neutered adult cat of 4.9 kg is 277 kcal/day. When cats were given the « 
tyrosine-supplemented ration, weekly average ME intake increased to about 160 kcal/day (Table 
1), which was still below the calculated daily energy requirement (233 kcal/day for body weight 
of 3.9 kg), but the body weight was stabilized, suggesting ME requirement was met (Table 1). 
Weekly average ME intake was 280 kcal/day when cats were fed the commercial dry cat food 
(Table 1), higher than the calculated daily energy requirement (233 kcal/day for body weight of 
3.9 kg). Therefore, it is not surprising to see the increase in the body weight. 
[00052] Tyrosine appears to be involved in the energy intake regulation. When dietary tyrosine 
was 0.08% (0.3% DM), it was not sufficient for cats to ingest enough energy to maintain the 
body weight. When dietary tyrosine increased to 0.5% (1 .93% DM), cats were able to consume 
enough energy to maintain the body weight. 

[00053] Tyrosine is a dispensable amino acid and can be produced in mammals by 
phenylalanine hydroxylation. Tyrosine is a precursor of neurotransmitters such as 
catecholamines and a precursor of pigments such as eumelanins and pheomelanin. Controlling 
dietary tyrosine and/or phenylalanine may alter catecholamine level in central nervous system 
(CNS) and may control food or energy intake. Therefore, controlling dietary tyrosine and/or 
phenylalanine concentration can be used in food intake regulation and body weight control in 
overweight and obese subjects. 

[00054] No clinical abnormalities were observed in cats fed the low tyrosine ration except the 
body weight loss. 

[00055] Complete blood count (CBC) and serum chemistry parameters were within the normal 
range except mean corpuscular hemoglobin concentration (MCHC) (33.7%) and alanine 
aminotransferase (ALT) (94.2 u/1) which exceeded the maximum of the normal ranges after cats 
were fed the low tyrosine ration for 10 weeks. There was no difference (p > 0.05) in ALT 
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measured at week 0 (before feeding the low tyrosine ration), week 10 (after feeding the low 
tyrosine ration for 10 weeks), and week 13 (after feeding the tyrosine-supplemented ration for 3 
weeks). 

[00056] STUDY 2 : Twenty adult cats (over 1 year of age) were fed ad libitum one of two 
canned cat foods that was nutritionally complete and balanced for maintenance according to 
AAFCO's recommendation for 4 weeks. This canned food contained 0.35% tyrosine and 0.82% 
phenylalanine on a dry matter basis. When on this ration, cats lost on average 7.2% of their 
initial body weight or 0.42 kg (Figure 1). Cats fed the tyrosine supplemented food (2.7% 
tyrosine and 0.96% phenylalanine) only lost an average of 1% of their initial body weight (e.g. 
0.06 kg). Cats fed the low tyrosine food had significantly lower food intakes (average 151.5 
g/day) than the cats fed the tyrosine supplemented control food (162.2 g/day) (Figure 2). No 
other abnormality was observed during the 4 week time period. These results further 
demonstrate that dietary tyrosine concentration can regulate body weight of cats through 
regulating appetite or food intake. 

[00057] STUDY 3 : Twenty adult cats (over 1 year of age) were fed ad libitum one of two 
canned cat foods that was nutritionally complete and balanced for maintenance according to 
AAFCO's recommendation for 2 weeks. These foods were formulated to have higher protein 
levels than the food tested in study 2 (protein level on a dry matter basis: study 2 =33.21% & 
study 3 =34.91% . This canned food contained 0.34% tyrosine and 0.89% phenylalanine on a 
dry matter basis. When on this ration, cats lost on average 6.7% of their initial body weight or 
0.31 kg (Figure 3). Cats fed the tyrosine supplemented (1.95% tyrosine and 0.80% phenylalanine 
on a dry matter basis) only lost an average of 4.3% of their initial body weight (e.g. 0.21 kg). 
Cats fed the low tyrosine food had lower food intakes than the cats fed the tyrosine supplemented 
control food (Figure 4). These results further demonstrate the concept that dietary tyrosine 
concentration can regulate body weight of cats through regulating appetite or food intake. 
[00058] STUDY 4: A dry feline food was formulated that contained 26.8% protein, 0.36% 
tyrosine, and 0.64% phenylalanine on a dry matter basis. This food was fed to 10 cats ad libitum 
for 4 consecutive weeks while 10 different cats were fed a commercial light cat food (control 
food) for the same time period. Body weights were recorded weekly and food consumption was 
recorded daily. Cats fed the low tyrosine food lost weight each week whereas those fed the 
control food gained weight (Table 3). Likewise, cats fed the low tyrosine food consumed 
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significantly less food than the cats fed the control food (Table 4). These results confirm those 
of previous studies and also show that the concept is efficacious in a dry formulation. 
TABLE 3 Body weight change (%, Mean+ SEM) 





Week 0-1 


Week 1-2 


Week 2-3 


Week 3-4 


Low tyrosine food 


-2.10+1.10 


-1.75+1.44 


-3.10+1.99 


-1.61+0.66 


Control food 


0.67+1.26 


1.73+1.05 


2.33+1.22 


2.28+1.06 



TABLE 3 Weekly food consumption (g, Mean+SEM) 





Week 0-1 


Week 1-2 


Week 2-3 


Week 3-4 


Total 


Low tyrosine 


75.81+4.58 


69.59+3.90 


71.22+3.05 


65.22+2.78 


70.46+5.57 


food 












Control food 


81.24+7.9 


83.89+4.61 


84.74+5.00 


73.19+3.70 


80.76+4.38 


RANGE OF EFFECTIVE TYROSINE LEVELS: 






STUDIES 




% tyrosine for low tyrosine composition 










(dry matter basis) 






1 


0.30 




2 


0.35 




3 


0.34 




4 


0.36 





[00059] All the references described above are incorporated by reference in its entirety for all 
useful purposes. 

[00060] While there is shown and described certain specific structures embodying the 
invention, it will be manifest to those skilled in the art that various modifications and 
rearrangements of the parts may be made without departing from the spirit and scope of the 
underlying inventive concept and that the same is not limited to the particular forms herein 
shown and described. 
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